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Abstract
Background: While colorectal cancer (CRC) is one of the most preventable causes of cancer mortality, it is 
one of the leading causes of cancer death in Canada where CRC screening uptake is suboptimal. Given the 
increased rate of mortality and morbidity among mental health patients, their condition could be a potential 
barrier to CRC screening due to greater difficulties in adhering to behaviours related to long-term health 
goals. Using a population-based study among Canadians, we hypothesize that self-perceived mental health 
(SPMH) status and fecal occult blood test (FOBT) uptake for the screening of CRC are associated.
Methods: The current study is cross-sectional and utilised data from the Canadian Community Health 
Survey 2011-2012. Multinomial logistic regression analysis was undertaken to assess whether SPMH is 
independently associated with FOBT uptake among a representative sample of 11 386 respondents aged 50-74 
years.
Results: Nearly half of the respondents reported having ever had FOBT for CRC screening, including 37.28% 
who have been screened within two years of the survey and 12.41% who had been screened more than two 
years preceding the survey. Respondents who reported excellent mental health were more likely to have ever 
been screened two years or more before the survey (adjusted odds ratio [AOR] = 2.08; 95% CI, 1.00-4.43) and 
to have been screened in the last two years preceding the survey (AOR = 1.53; 95% CI, 0.86-2.71) than those 
reported poor mental health status. 
Conclusion: This study supports the association between SPMH status and FOBT uptake for CRC screening. 
While the efforts to maximize CRC screening uptake should be deployed to all eligible people, those with 
poor mental health may need more attention. 
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Implications for policy makers
• Regular fecal occult blood testing for colorectal cancer (CRC) screening among all eligible Canadian population is suboptimal. Given the 
efforts made since 2011-2012 and increasing rates of screening, it would be interesting to see how deploying efforts/strategies plays out in the 
next CRC screening uptake of Canadians.
• Individuals with poor self-perceived mental health (SPMH) status may underutilize CRC screening programs. Canadian policy-makers may 
need to work with screening programs to further emphasize the importance of CRC screening with an eye for those with mental health 
conditions.
Implications for public
Colorectal cancer (CRC) is one of the most preventable causes of death from cancer. Prevention and early detection through screening could 
significantly reduce CRC mortality. In high-income countries like Canada where CRC screening programs are available and mostly covered by 
universal health insurance, efforts to increase the screening uptake cannot be overemphasized. People aged 50 to 74 years, to whom the screening is 
recommended, should understand that one of the unique opportunities to prevent death from CRC is to participate regularly in the recommended 
screening programs, in particular, those with poor mental health conditions.
Key Messages 
Background
Despite being one of the most preventable causes of cancer, 
colorectal cancer (CRC) is one of the leading causes of 
cancer mortality globally.1 In Canada, CRC is the third 
most commonly diagnosed cancer and the second and 
the third leading cause cancer-related death in men and 
women, respectively.2,3 In 2015, the Canadian Cancer Society 
estimated 25 100 Canadians to be diagnosed with CRC and 
9300 Canadians to die from the disease; accounting for 12% 
of all cancer-related deaths.3 CRC screening using a fecal 
occult blood test (FOBT) as a preventive intervention for early 
detection of CRC, reduces the disease burden with up to a 
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90% cure rate in the case of early detection.1,4 While biennial 
CRC screening with FOBT is recommended in Canada for 
people aged 50 to 74 years, a survey of CRC screening in 
2011 showed that only half of these people had been screened 
with FOBT, and participation rates varied across provinces of 
Canada.5,6
Previous studies have suggested that socio-demographic 
factors (eg, age, marital status, education, income, and race), 
family history (eg, family or personal history of cancer and 
chronic diseases), healthcare utilization (eg, health insurance 
coverage, regular contact with a physician and flu shot), 
awareness factors (eg, knowledge of CRC, attitude towards 
CRC and screening, perceived risk of developing CRC), past 
screening behavior (eg, mammography, pap smear, prostate 
cancer screening), and lifestyle (eg, history of smoking, alcohol 
intake, and physical activity) affect screening behaviors.7-15 
Other factors like mental health disorders may also influence 
CRC screening participation.16,17 Mental health patients have 
an increased rate of morbidity and mortality.18 For example, 
mental health conditions have been associated with lower 
mammography rates,18-20 pap smears,21,22 and cholesterol 
testing.22 This could suggest mental health conditions as a 
potential barrier to CRC screening due to greater difficulties 
in adhering to behaviours related to long-term health goals or 
larger emphasis put on the management of the mental health 
condition compared to seeking preventive healthcare.23,24 
Nonetheless, the evidence on the association of CRC and 
FOBT uptake is equivocal in the literature. A study by 
Calderwood and colleagues analysing data from the 2009 
Medical Expenditures Panel Survey in the United States 
suggested that individuals with depression were more likely 
to have been screened for CRC, 16 while Kodl and colleagues 
looked at veterans from Minneapolis and found that veterans 
who were diagnosed with mental health disorders were least 
likely to participate in the screening programs for CRC.17 
Given the low CRC screening participation rate6 and the 
high burden of mental health conditions in Canada (20% 
of Canadians experiencing mental illness during their life 
course)25 as well as mixed evidence about the association of 
mental health and CRC screening behaviour,16,17 we aimed 
to examine the association of self-perceived mental health 
status (SPMH) and FOBT uptake for CRC screening using 
a population-based, national health survey of Canadians. 
Understanding the relationship between mental health and 
subsequent preventive health seeking behaviors such as CRC 
screening, offers the potential to have a population-health 
impact in Canada, especially for individuals who may already 
be in contact with the healthcare system for mental health 
concerns. Identification of this association could also inform 
policy-makers in developing targeted interventions to help 
meet the needs of this sub-population and prioritize funding 
resources more efficiently. 
Methods
Study Design
The Canadian Community Health Survey (CCHS) is a 
biennial, population-based cross-sectional survey carried 
out by the Statistics Canada using complex multi-stage 
sampling to produce representative data on health measures, 
health behaviours and health services utilization among 
Canadian population.26 In the CCHS 2011-2012 cycle, 
124 929 participants were interviewed across Canada. People 
aged at least 12 years were included in the survey yielding 
a representative sample of around 98% of the Canadian 
population.26 Those not represented (2%) include people 
who live on Indian Reserves or Crown Lands, institutional 
residents, and certain remote regions of Canada as well as 
full-time Canadian Forces.26 Further details on CCHS and 
methodology are explained by Statistics Canada.26 
Analytic Sample
This analysis of the association between SPMH and FOBT 
uptake included people aged 50-74 years with valid responses 
to SPMH, FOBT, and potential confounding variables of age, 
CCHS 2011-2012 cycle respondents
N = 124 929
Respondents who were asked if they ever had an FOBT
n = 42 367
Respondents aged 50 to 74 years
n = 23 476
Respondents who provided valid responses to main explanatory and outcome variable
n = 23 329
Respondents who provided valid responses to the potential confounding variables
n = 22 240
Subtract number of respondents who had FOBT for treatment/medical problem or other non-specified reasons
n = 19 915




CCHS, Canadian Community Health Survey; FOBT, Fecal Occult Blood Test
Figure. Selection of Study Sample From CCHS Respondents.
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gender, immigration status, education attainment, and race 
in this association (Figure). Furthermore, only respondents 
who had FOBT for the following reasons were included in 
the analysis: family history of CRC, part of regular check-
up/routine screening, and age. Respondents with invalid 
responses (Do not Know, Refusal, Not Stated) to any of the 
study variables were not considered in the current analysis, as 
were respondents who had the FOBT for medical follow-up 
of a problem or other unspecified reasons. Respondents who 
had colonoscopy/sigmoidoscopy were also excluded from the 
current analysis.
Of the 124 929 respondents to the CCHS 2011-2012 cycle, 
33.91% were 35 years old and over and were asked if they had 
ever had an “FOBT test” (n = 42 367). Of these respondents, 
55.41% were aged 50 to 74 years old (n = 23 476); of whom, 
23 329 (99.45%) provided valid responses to SPMH status 
and FOBT (n = 23 329). Of these, 4.66% were excluded from 
the analysis for invalid responses to potential confounding 
variables of education (n = 584), immigration status (n = 196), 
and race (n = 309), and another 10.45% were excluded from 
the analysis because they have had FOBT testing for follow-
up of a problem (n = 1816) or follow-up of a treatment 
(n = 82) or other non-specified reasons (n = 427). In addition, 
individuals who had colonoscopy/sigmoidoscopy (n = 8529) 
were excluded. Therefore, the final analytic sample included 
11 386 respondents (Figure).
Study Variables
The outcome variable in the current analysis was FOBT uptake 
for CRC screening (a three-level variable) as per current 
recommendations in Canada. The Canadian Cancer Society 
suggests men and women aged ≥50 to have a screening test, 
at least, every two years.5 The survey respondents with at least 
35 years of age were asked “Have you ever had FOBT test?” 
followed by “When was the last time FOBT test done?” For the 
purpose of this study, however, only respondents aged 50 to 
74 years were considered for the analysis as the incidence of 
CRC increases with age and CRC risk is highest for individuals 
aged ≥50.27 Respondents who answered “No” to the first 
FOBT survey question were categorized as “No FOBT” while 
those who answered “Yes” were asked a subsequent question 
and then categorized into “FOBT within two years” if they 
had an FOBT within the two years preceding the survey, and 
“FOBT ≥2 years” if they have had an FOBT within more than 
two years of the survey. 
The explanatory variable in this study was SPMH which was 
obtained using the following question: “In general, would you 
say your mental health is excellent, very good, good, fair or 
poor?” Previous research has indicated that SPMH status is a 
“general indication of the number of people in the population 
suffering from some form of mental disorder, mental or 
emotional problems or distress, not necessarily reflected 
in self-perceived health,” and is associated with multi-
items mental health scales such as K6 scale of psychological 
distress, mental health subscales of the SF-12 health status 
survey, and patient health questionnaire (PHQ-2) depression 
screener.28 Self-reported health has also been shown to be 
highly correlated with overall health outcomes and can be 
considered to provide a valid measurement of mental health 
disorders.29 
Potential confounders included in the current analysis were 
age (5-year age groupings), gender (males vs. females), level 
of education completed (less than secondary education, 
secondary education, completion or vs. some/completed 
post-secondary education), race (White vs. non-White), and 
immigration status (yes vs. no).
Statistical Analysis 
All statistical analyses were undertaken using SAS statistical 
software version 9.3. The CCHS multistage cluster sampling 
design was accounted for in the analyses using survey 
procedures in SAS to apply survey weights developed by 
Statistics Canada.30 
Descriptive statistics were calculated for the analytic sample. 
Bivariable multinomial logistic regression analyses were 
conducted to investigate the association between SPMH and 
FOBT uptake, and between each of the potential confounders 
(ie, gender, age, education, race, and immigration status) and 
FOBT uptake. A multivariable multinomial logistic regression 
model was constructed to assess the association between 
SPMH and FOBT uptake while adjusting for the potential 
confounding effects of gender, age, education, immigration 
status, and race. The measure of association, odds ratios (OR) 
(crude and adjusted) with related 95% CI were reported from 
the multinomial logistic regression analyses. 
Results 
The total study sample (n = 11 386) – including 120 who had 
FOBT for family history of CRC – was unevenly distributed 
across SPMH with fewer respondents reporting fair (n = 588, 
5.20%) and poor (n = 164, 1.40%) mental health status (Table 
1). Respondents were equally spread across gender and the 
five age groups, except fewer respondents in the oldest age 
category (12.70% aged 70-74 years). Only 1091 (9.58%) of 
the respondents in the study sample identified as non-White, 
while 6717 (58.99%) identified as having post-secondary 
education and 2133 (18.70%) as being an immigrant (Table 1).
Nearly half of the respondents included in the study reported 
having ever had FOBT for CRC screening, including 4245 
(37.28%) who had FOBT within two years of the survey 
and 1413 (12.41%) who had FOBT ≥2 years preceding the 
survey. The FOBT uptake rate varied by SPMH; the better 
the reported mental health status, the more the screening 
by the respondents (Table 1). The uptake rate also varied by 
the potential confounding variables with a higher number of 
male and younger respondents (50-54 years) reporting having 
never had FOBT 53.30% and 66.80%, respectively.
In the unadjusted multinomial logistic regression model, 
higher odds of FOBT uptake was related to better SPMH for 
both FOBT uptake within two years and ≥2 years of the survey 
versus never had FOBT. The association between SPMH and 
FOBT uptake ≥2 years of the survey exhibited the strongest 
and statistically significant association (Table 2). Compared 
to poor SPMH, the odds of ever had FOBT for CRC screening 
increased from 1.41 (95% CI: 0.58, 3.40) among those who 
reported fair mental health to 2.39 (95% CI: 1.15, 4.95) for 
those who reported very good mental health, and 2.18 (95% 
CI: 1.04, 4.57) for those who reported excellent mental health 
(Table 2). In the multivariable multinomial logistic regression 
model adjusted for gender, age, race, immigration status, and 
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education, the odds of FOBT uptake were attenuated, but 
similar patterns were observed with stronger associations 
for ever had FOBT with increasing levels of SPMH. The 
individuals who perceived better mental health status were 
more likely to have been screened (referring to FOBT uptake 
in our study) than those who perceived poor mental health 
status (Table 2). However, in both unadjusted and adjusted 
multinomial logistic models, most of the 95% CIs were wide 
and included “1” making estimates less plausible, except for 
the CIs around the estimates for ever had FOBT associated 
with the higher levels of mental health (good, very good, and 
excellent). 
With respect to the confounding variables, female respondents 
were more likely to have ever been screened and to have 
been screened in the last two years than male respondents. 
The odds of ever had FOBT and up to date FOBT increased 
with age. The variables with the strongest confounding effects 
were age and education, with each variable attenuating the 
main effect by more than 10% each in adjusted models. 
Since individuals may get a colonoscopy or sigmoidoscopy 
instead of FOBT for CRC screening, a sensitivity analysis was 
performed by further investigation of the association between 
SPMH and both regular and irregular testing for colonoscopy 
or sigmoidoscopy, which found no significant association. 
Lastly, our study had enough power (>0.99) to detect a 
difference in effect size between normal SPMH (excellent, 
very good, good) and poor SPMH in the two categories: up to 
date FOBT compared to no FOBT as well as ever had FOBT 
compared to no FOBT at an alpha of .05.
Discussion
The current study used a national representative survey 
of 11 386 individuals to evaluate the association of SPMH 
status with FOBT uptake for screening of CRC among 
Canadians aged 50 to 74 years. The study contributes to the 
new understanding of the association between SPMH and 
FOBT uptake for CRC screening, demonstrating that the 
better the reported mental health, the higher the odds of CRC 
screening. However, our findings do not show any statistically 
significant difference between individuals who had FOBT 
within two years preceding the survey and those who had 
never had the FOBT. While public health interventions to 
increase CRC screening uptake should target all people, those 
with poor mental health status may need particular attention, 
as our results suggest that they were not as likely to have ever 
had a FOBT for screening of the CRC.
Consistent with previously published studies, mental health 
status is not associated with up to date FOBT uptake. 
Heflin and colleagues did not suggest any relationship 
between FOBT uptake and depression in a survey of elderly 
people in North Carolina.31 Likewise in their study at one 
veterans administration center, Yee et al demonstrated that 
veterans diagnosed with mental health conditions were as 
likely to participate in CRC screening programs as those 
without mental health disorders.32 However, their study was 
underpowered with a non-representative sample. Previous 
studies have not explored the association between perceived 
mental health and irregular FOBT uptake and dichotomized 
CRC screening test uptake with irregular uptake combined 
Table 1.  Characteristics of CCHS Sample (2011-2012) Cycle, Investigation of the Association of SPMH Status and Uptake of FOBT
Overall Study Samplea Study Sample by FOBT Uptakea
n=11 386 Percent Had FOBT Within 2 Years (%) Had FOBT ≥2 Years (%) Never Had FOBT (%)
Reported mental health
Excellent 3981 35.00 39.20 11.70 49.10
Very good 4100 36.01 38.30 13.40 48.20
Good 2553 22.40 34.20 12.60 53.20
Fair 588 5.20 32.10 10.20 57.70
Poor 164 1.40 30.50 10.40 59.10
Gender 
 Male 5117 44.90 34.90 11.80 53.30
 Female 6269 55.10 39.20 12.90 47.90
Immigrant 
 Yes 2133 18.70 38.80 12.40 48.80
 No 9253 81.20 36.90 12.40 50.70
Age group
50-54 years 2597 22.80 26.50 6.70 66.80
55-59 years 2714 23.80 35.20 12.90 51.80
 60-64 years 2550 22.40 41.50 14.10 44.40
65-69 years 2077 18.30 43.80 14.30 41.90
70-74 years 1448 12.70 43.70 16.00 40.30
Race
 White 10 295 90.42 37.75 12.71 49.55
Non-White 1091 9.58 32.91 9.62 57.47
Education 
Less than secondary 2202 19.34 32.56 13.40 54.04
 Secondary 2467 21.67 36.16 12.32 51.52
 Post-secondary 6717 58.99 39.24 12.12 48.64
Abbreviations: FOBT, fecal occult blood test; SPMH, self-perceived mental health; CCHS, Canadian Community Health Survey.
All percentages are rounded.
a Adjusted for age, gender, race, immigration status, and education.
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with regular update.17,31,32 Dichotomization makes analysis 
less cumbersome, but may introduce bias in the study result 
(eg, misclassification).33 The current study made use of all 
information and demonstrated that individuals with lower 
SPMH (poor or fair) were less likely to have ever had FOBT 
compared to those with higher perceived mental health (very 
good or excellent). Looking on up to date screening, however, 
the difference in FOBT uptake based on one’s perceived 
mental health was not significant. 
In contrast, Calderwood and colleagues analysed data 
from the 2009 Medical Expenditures Panel Survey in the 
United States and suggested that individuals diagnosed with 
depression were more likely to participate in CRC screening 
program, including colonoscopy and FOBT, adjusted for 
frequency of hospital visits.16 Similarly a study by Stecker and 
colleagues indicated that women diagnosed with depression 
and aged over 50 years were more likely to uptake colonoscopy 
compared to those without depression.34 The difference 
between the current study’s findings and previous studies may 
be partially explained by the fact that these studies looked 
only on diagnosed depression and may have comorbidities 
leading to increased likelihood of utilizing health services. 
However, the current study looked on the effect of self-
reported mental health that encompassed mental well-being 
broadly (diagnosed or not). As discussed earlier, SPMH status 
and multi-items mental health screening scales (eg, K6, SF 
12, PHQ-2) are associated but not interchangeable.28 In its 
CCHS-Mental Health cycle 2012, Statistics Canada collected 
K6 data which was not associated with FOBT uptake.35 
While being male was an independent risk factor for CRC,14,36 
the current study findings suggest that men had slightly lower 
odds of screening compared to women in both crude and 
adjusted analyses. This could be to women’s higher concerns 
about health and use of medical services.37 Moreover, our 
results show that the odds of screening for CRC increase with 
age. This may suggest that as people get older, they are more 
concerned and cautious about their health and thus, more 
receptive to public health messages of screening for CRC. 
Nevertheless, further analysis found that the effect of SPMH 
status on FOBT uptake was not modified by age.
We would like to acknowledge the limitations of this study. 
First, reported mental health status can vary from one level 
to another over time. Given the cross-sectional design of the 
CCHS, it is impossible, to determine whether the level of 
current mental health status reported by individuals at the 
time of the survey is consistent with the level they could have 
reported, had they been surveyed before undergoing FOBT 
for CRC screening. Therefore, temporality and causality 
cannot be established between SPMH and FOBT uptake. 
However, the current study aimed to evaluate the association 
between SPMH and FOBT uptake. Second, this study used 
self-reported data on mental health status and FOBT uptake, 
and, therefore, this could have introduced bias (eg, non-
differential misclassification) in the study and the potential 
Table 2. Unadjusted and Adjusted Multinomial Logistic Regression Results for Association of SPMH Status and Uptake to FOBT, CCHS Sample (2011-
2012)
Unadjusted Adjusteda
Had FOBT Within 2 Years 
vs. 
Never Had FOBT 
OR (95% CIs)
Had FOBT ≥ 2 years 
vs. 
Never Had FOBT 
OR (95% CIs)
Had FOBT Within 2 Years 
vs. 
Never Had FOBT 
OR (95% CIs)
Had FOBT ≥ 2 Years 
vs. 
Never Had FOBT 
OR (95% CIs)
Reported mental health
 Poor Reference Reference Reference Reference
 Fair 1.61 (0.79, 3.30) 1.41 (0.58, 3.40) 1.61 (0.81, 3.19) 1.42 (0.59, 3.41)
 Good 1.37 (0.77, 2.46) 2.52 (1.17, 5.42) 1.30 (0.72, 2.31) 2.37 (1.09, 5.15)
 Very good 1.66 (0.94, 2.94) 2.39 (1.15, 4.95) 1.53 (0.86, 2.72) 2.32 (1.02, 4.88)
 Excellent 1.73 (0.98, 3.03) 2.18 (1.04, 4.57) 1.53 (0.86, 2.71) 2.08 (1.00, 4.43)
Gender
 Male Reference Reference Reference Reference
 Female 1.33 (1.12, 1.58) 1.25 (0.96, 1.62) 1.33 (1.12, 1.57) 1.23 (0.94, 1.60)
Age group 
 50-54 years Reference Reference Reference Reference
 55-59 years 1.83 (1.42, 2.37) 2.64 (1.74, 3.98) 1.88 (1.46, 2.41) 2.67 (1.77, 4.04)
 60-64 years 2.73 (2.11, 3.54) 4.26 (2.80, 6.49) 2.74 (2.11, 3.56) 4.20 (2.75, 6.39)
 65-69 years 2.68 (2.11, 3.41) 4.34 (2.78, 6.79) 2.81 (2.20, 3.60) 4.20 (2.68, 6.57)
 70-74 years 2.94 (2.27, 3.81) 7.36 (4.29, 12.60) 3.22 (2.44, 4.23) 7.04 (4.06, 12.17)
Race
 Non-White Reference Reference Reference Reference
 White 1.58 (1.22, 2.04) 2.06 (1.23, 3.44) 1.56 (1.14, 2.14) 1.93 (1.16, 3.23)
Education 
 Less than secondary Reference Reference Reference Reference
 Secondary 1.27 (1.00, 1.62) 0.70 (0.46, 1.05) 1.43 (1.11, 1.83) 0.85 (0.58, 1.25)
 Post-secondary 1.37 (1.10, 1.70) 0.74 (0.50, 1.08) 1.64 (1.32, 2.04) 1.00 (0.70, 1.41)
Immigrant 
 Yes Reference Reference Reference Reference
 No 1.14 (0.92, 1.41) 1.26 (0.91, 1.74) 1.02 (0.79, 1.31) 1.05 (0.77, 1.44)
Abbreviations: FOBT, fecal occult blood test; SPMH, self-perceived mental health; CCHS, Canadian Community Health Survey.
a Adjusted for age, gender, race, immigration status, and education.
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effect of this on the main study findings would be diluting 
the OR towards the null. Nevertheless, previous researches 
have suggested self-reported mental health status to be one 
of the most accurately reported measures with a sensitivity of 
about 88%,38 while self-reported CRC screening tests (FOBT 
and/or colonoscopy) highly vary, with low specificity and 
high sensitivity.39,40 Lastly, given the administrative nature of 
CCHS data, we were not able to include all possible potential 
confounding variables in our analysis and further explore 
their association with CRC screening uptake. 
In conclusion, the current study findings demonstrate that 
mental well-being, as measured by self-reported mental health 
status, is not significantly associated with CRC screening 
participation. However, it seems that mental health patients 
may under-participate in CRC screening programs, and, 
therefore, any endeavor to maximize CRC screening uptake 
in Canada should take these populations into account. 
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